Abstract. - A result of Leman, Weaire and Thorpe, initially proved for fourfold coordinated semiconductors is generalized to much wider situations where topological disorder may be taken as the primary factor determining the electronic properties of the system. We consider materials where identical clusters of atoms are linked through identical atomic chains, and where the interactions between these entities only depend on their relative positions on the graph underlying the whole structure. We show that there is a possible factorization of the tight-binding Hamiltonian which yields an energy density of states made up of delta peaks and energy bands; these bands, in turn, can be obtained, through a simple algebraic manipulation, from the spectrum of the adjacency matrix of the graph which represents the clusters as vertices and the chains as edges. This Weaire and Thorpe [1, 2] rediscovered and generalized a result which had been previously obtained by Leman [3] in a restricted context : they showed that the electronic energy spectrum, in a four fold-coordinated covalent semiconductor described by a tight-binding Hamiltonian, with four equivalent sp3 orbitals belonging to the same atom, consists of isolated energy levels (« (j-peak » contributions to the energy density of states) plus energy bands ; the energies of the latter can be readily obtained from the spectrum of the adjacency matrix of the graph having the atoms as vertices and the covalent bonds between nearest neighbours as edges [4] . This « Leman-WeaireThorpe » (L.W.T.) theorem applies equally well to topologically disordered materials and to crystals, and, for the former, can be used to show that forbidden energy bands remain when the crystal periodicity is lost, provided the ensuing disorder is purely topological (which means that no dangling bond appears and that all atoms and bonds remain equivalent to one another).
The initial demonstration by Weaire and Thorpe was somewhat clumsy, and was given anew in a much simplified form by these authors [5] , as well as by some others [6, 7] . Various Hvv is the sum of two matrices, which may be written both as a direct product [11] J (noted by 0) of a (n x n) matrix by a (N x N) matrix (2) :
where a is a (n x n) Hamiltonian which describes the interaction between the different V.O.'s associated to a given vertex, b' is a (n x n) matrix which describes the coupling between V.O.'s belonging to neighbouring vertices, and C is the (N x N) adjacency matrix of the underlying graph G. The factorization in (3) results from the assumed equivalence of all vertices and of all edges.
(ii) Vertex-Edge Hamiltonian Hv'. - (8) : where the (m x m) matrices d, f l, f2 describe the interactions between E.O.'s belonging respectively to the same edge, to edges adjacent to the same 1-vertex and to edges adjacent to the same 2-vertex. In the following we shall put :
The whole initial Hamiltonian is thus :
DIAGONALIZATION OF THE HAMILTONIAN. -
The main purpose of the following calculation will be, as before, to devise a suitable unitary transformation which will transform (36) into a matrix, the sub-matrices of which are all simultaneously diagonal. In the previous case, the condition for such a transformation was the fact that, owing to (11) In the same way, we shall only retain, as in [10] [13] , magnetic excitations, etc...
